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ABSTRACT 



PURPOSETo obtain a vapor-deposited metallized film capacitor having excellent 
winding characteristics, excellent durability and heat resistance by providing a high 
rigidity vapor-deposited metallized film vapor-deposited with metal on a high rigidity 
polypropylene film having high thermal deformation temperature, Young's modulus 
and crystallinity and excellent stereoregularity. 

CONSTITUTIONA vapor-deposited metal layer (first electrode) of a first vapor- 
deposited metallized film 1 is formed of a vapor-deposited aluminum 3, a vapor- 
deposited metal layer (second electrode) of a second vapor-deposited metallized film 
2 is formed of composite vapor-deposited metal layer 23 of zinc and aluminum, and 
the films of the first and second films is formed of high rigidity polypropylene film. 
This vapor-deposited metal film capacitor has excellent heat resistance, durability and 
withstand voltage characteristics. Particularly, the composite vapor-deposited 
metallized film of zinc and aluminum with the high rigidity polypropylene film as a 
base has excellent heat resistance, electric characteristics and physical chemical 
stability. 



*Data supplied from the esp@cenet database-12 * 



jp-A-Hu^-'2i//yy 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Bibliography 



(19) [Publication country] Japan Patent Office (JP) 

(1 2) [Kind of official gazette] Open patent official report (A) 

(1 1) [Publication No.] JP.5-21 7799.A 

(43) [Date of Publication] August 27, Heisei 5 (1 993) 

(54) [Title of the Invention] Vacuum evaporationo metallized film capacitor 
(51) [The 5th edition of International Patent Classification] 

H01G 4/24 321 C 8019-5E 
B 8019-5E 

[Request for Examination] Un-asking. 
[The number of claims] 10 
[Number of Pages] 7 

(21) [Application number] Japanese Patent Application No. 4-57609 

(22) [Filing date] January 31, Heisei 4 (1992) 

(71) [Applicant] 

[Identification Number] 591 1 74379 

[Name] Oriental capacitor incorporated company 

[Address] 6-5-1 5, Minami-Magome, Ota-ku, Tokyo 

(72) [InventoKs)] 

[Ad^lsTe-^Minami-Ma^me. Ot=-ku. Tokyo Inside of Oriental oeoaoitor ineorporated 

company 

(72) [Inventor(s)] 

[Adrels^l-^'Minami-Magome, Ota-ku. Tokyo Inside of Oriental capacitor incorporated 

company 
(74) [Attorney] 
[Patent Attorney] 
[Name] Murata Yukio 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 



file://C:\Doc™^ 2004/12/10 



3.1n the drawings, any words are not translated. 



Epitome 

(57) [Abstract] 

[Objects of the Invention] Offer of a vacuum evaporationo metallized film capacitor whose 
endurance and thermal resistance the rolling-up working characteristic at the time of 
manufacture was good, and were excellent 

[Elements of the Invention] The vacuum evaporationo metallized film capacitor characterized by 
it being fabricated from the polypropylene resin whose heat deflection temperature is 120-140 
degrees C, and coming to have the high rigidity vacuum evaporationo metalization film 220- 
260kg /of whose Youngs modulus is [ mm ] 2, and which degree of crystallinity was high and 
vapor-deposited the metal on the good high rigidity polypropylene film of stereoregularity. In the 
vacuum evaporationo metallized film capacitor which pulls out the vacuum evaporationo 
metalization film which carried out the polymerization of the two sheets of the 1st vacuum 
evaporationo metalization film and the 2nd vacuum evaporationo metalization film especially to 
winding and its winding end face, and comes to prepare an electrode metallizing layer The 
vacuum evaporationo metal layer (the 1st electrode) of the 1st vacuum evaporationo 
metalization film is constituted from vacuum evaporationo aluminum. What constituted the 
vacuum evaporationo metal layer (the 2nd electrode) of the 2nd vacuum evaporationo 
metalization film from a compound vacuum evaporationo metal layer of zinc and aluminum, and 
constituted the film of the 1st vacuum evaporationo metalization film and the film of the 2nd 
vacuum evaporationo metalization film from an above-mentioned quantity rigidity polypropylene 
film is desirable. 
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• CLAIMS 



[Claim(s)] 

[Claim 1] The vacuum evaporationo metallized film capacitor characterized by it being fabricated 
from the polypropylene resin whose heat deflection temperature is 120-140 degrees C, and 
coming to have the high rigidity vacuum evaporationo metalization film 220-260kg /of whose 
Youngs modulus is [ mm ] 2, and which degree of crystallinity was high and vapor-deposited the 
metal on the good high rigidity polypropylene film of stereoregularity. 

[Claim 2] In the vacuum evaporationo metallized film capacitor which pulls out the vacuum 
evaporationo metalization film which carried out the polymerization of the two sheets of the 1st 
vacuum evaporationo metalization film and the 2nd vacuum evaporationo metalization film to 
winding and its winding end face, and comes to prepare an electrode metallizing layer The 
vacuum evaporationo metal layer (the 1st electrode) of the 1st vacuum evaporationo 
metalization film is constituted from vacuum evaporationo aluminum. The vacuum evaporationo 
metal layer (the 2nd electrode) of the 2nd vacuum evaporationo metalization film is constituted 
from a compound vacuum evaporationo metal layer of zinc and aluminum. And the vacuum 
evaporationo metallized film capacitor characterized by coming to constitute the film of the 1 st 
vacuum evaporationo metalization film, and the film of the 2nd vacuum evaporationo metalization 
film from a high rigidity polypropylene film according to claim 1. 

[Claim 3] The vacuum evaporationo metallized film capacitor according to claim 2 characterized 
by coming to form the electrode drawer side edge section of the 1st electrode and/or the 2nd 
electrode more thickly than other electrode sections. 

[Claim 4] The vacuum evaporationo-ized metal film capacitor according to claim 2 or 3 
characterized by being the thing for which the 1st vacuum evaporationo metalization film or the 
2nd vacuum evaporationo metalization film comes to prepare the security device which leaves 
the thin line section which connects a vacuum evaporationo metal layer with the electrode 
drawer side edge section and this section, and it comes to divide in the shape of [ two or more ] 
a strip of paper. 

[Claim 5] The vacuum evaporationo metallized film capacitor according to claim 3 or 4 
characterized by for the thickness of the 1 st electrode drawer side edge section being 1.5-3 
ohm/cm 2 as resistance, and the thickness of other 1 st electrode section being 3-6 ohm/cm 2 
as resistance. 

[Claim 6] The vacuum evaporationo metallized film capacitor according to claim 3 to 5 
characterized by for the thickness of the 2nd electrode drawer side edge section being 1.5-6 
ohm/cm 2 as resistance, and the thickness of other 2nd electrode section being 7-20 ohm/ cm 
2 as resistance. 

[Claim 7] The common electrode metal vacuum evaporationo-ized film which has the common 
polar zone which has a non-vapor-deposited part in the longitudinal both-ends side on the top 
face of plastic film, and becomes a remainder straight side central part from a vacuum 
evaporationo metal layer The 1st electrode which consists of a longitudinal vacuum 
evaporationo-ized metal layer of the one side which has the thin band-like non-vapor-deposited 
section into the longitudinal central part of the top face of plastic film, and was formed bordering 
on this thin belt part, and the 2nd electrode which consists of a longitudinal vacuum 
evaporationo-ized metal layer of the other side the thing which comes to have the security 
device which is the serial vacuum-evaporationo metallized film capacitor equipped with the 
above, and formed the vacuum-evaporationo metal layer of the common polar zone with 
vacuum-evaporationo aluminum, vacuum-evaporationo zinc or zinc, and compound vacuum- 
evaporationo metals, such as aluminum, and constituted the common polar zone from many of 
the strip-of-paper-like vacuum-evaporationo metal layer of a Uichi Hidari pair connected in the 
thin-line section which consists of a vacuum-evaporationo metal layer — carrying out and — 
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and it carries out having constituted plastic film from high rigidity polypropylene according to 
claim 1 as the description. 

[Claim 8] The vacuum evaporationo metallized film capacitor characterized by inserting a 
vacuum evaporationo metallized film capacitor according to claim 1 to 7 in a plastics case, and 
coming to fill up synthetic resin, such as an epoxy resin, between said bodies of a capacitor and 
cases. 

[Claim 9] The vacuum evaporationo metallized film capacitor characterized by inserting a 
vacuum evaporationo metallized film capacitor according to claim 1 to 7 in a metal or the case of 
plastics, and coming to pour in a liquefied epoxy resin as sinking-in liquid between the above- 
mentioned body of a capacitor, and a case. 

[Claim 10] The vacuum evaporationo metallized film capacitor according to claim 9 characterized 
by sinking-in liquid consisting of ester of an aromatic series acid and higher alcohol, or mixture 
of these and a liquefied epoxy resin. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention has a good rolling-up working characteristic 
about a vacuum evaporationo metallized film capacitor, and it is related with the outstanding 
vacuum evaporationo metallized film capacitor of endurance and thermal resistance. 
[0002] 

[Description of the Prior Art] Generally, a vacuum evaporationo metallized film capacitor pulls 
out the vacuum evaporationo metalization film which carried out the polymerization of the two 
sheets of the 1st vacuum evaporationo metalization film and the 2nd vacuum evaporationo 
metalization film to winding and its winding end face, prepares an electrode metallizing layer, 
inserts this in a plastics case further, and is constituted. In manufacture of the vacuum 
evaporationo metallized film capacitor, Siwa is generated on a vacuum evaporationo metalization 
film at the time of rolling up, or there are troubles, like that a foreign matter mixes and a crack is 
attached to a film. If the quality of a capacitor is reduced and Siwa goes into a film, the air which 
contains moisture in the part will be held, and each of these troubles degrades the electrical 
property of the part, and causes local corona discharge. Fluctuation of a delicate rotational 
speed under rolling up or a tension, vibration of a machine, etc. are one of causes of this Siwa, 
and that countermeasure is searched for. Moreover, although a polypropylene film has the 
dielectric characteristics which were excellent as an object for capacitors and being excelled 
especially in loss and the temperature characteristic, thermal resistance is low as a fault and 
maximum service temperature is restricted to 90 degrees C or less. 
[0003] 

[Means for Solving the Problem and its Function] As a means to attain rolling up of the vacuum 
evaporationo metalization film at the time of manufacture of a film capacitor good, although 
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various devices, such as an auto tension and line speed, are made also in respect of equipment, 
" it is not yet perfect this invention person discovered that the high rigidity polypropylene film 
which raised crystallinity and stereoregularity remarkably fitted film capacitors, as a result of 
having had the electrical property which was excellent since this point was solved, the surface 
hardness of a film was high, Young's modulus was high, and there is little elongation, and being 
easy to slide, examining using the high film which is whenever [ blocking ] as a film which 
abolishes the trouble at the time of rolling up and examining various plastic film, this invention 
person advanced research further wholeheartedly, degree of crystallinity was high, and it 
succeeded in acquiring the rolling-up object of very few vacuum evaporation© metalization films 
of Siwa or a crack by using the vacuum evaporationo metalization film which vapor-deposited 
and constituted the metal on the good high rigidity polypropylene film of stereoregularity. The 
knowledge of this serving as a capacitor by which it has the description which was excellent as 
capacitors, such as a dielectric constant, again, and heat-resistant temperature bears 100 
degrees C or more was carried out. 

[0004] This invention is attained from the result of research and knowledge, namely, it is 
fabricated from the polypropylene resin whose heat deflection temperature is 120-140 degrees 
C, and is the vacuum evaporationo metallized film capacitor characterized by coming to have the 
high rigidity vacuum evaporationo metalization film 220-260kg /of whose Youngs modulus is 
[ mm ] 2, and which degree of crystallinity was high and vapor-deposited the metal on the good 
high rigidity polypropylene film of stereoregularity. It is manufactured by film-izing the 
polypropylene resin which is well-known as for the very high high rigidity polypropylene film of 
the above-mentioned degree of crystallinity and stereoregularity (for example, refer to JP.58- 
104907.A and JP,2-206605,A), and pretreated the titanium trichloride and the organoaluminium 
compound by electron donors, such as aromatic series carboxylate, for example, high activity and 
whose heat deflection temperature which is made to carry out the polymerization of the 
propylene using the catalyst of high performance, and is obtained are 120-140 degrees C by the 
tenter extending method etc. Young's modulus is about [ 220-260kg //mm ] two, degree of 
crystallinity is high (about 70%), and its stereoregularity is [ this film ] good (about 90%). 
Therefore, this polypropylene film stands high in rigidity, the melting point, heat-resistant 
deformans, a degree of hardness, creep resistance, chemical resistance, etc. as compared with 
the conventional polypropylene film. 
[0004] 

[Function] Young's modulus is large, the high rigidity polypropylene film concerning this invention 
has small **** elongation after fracture, its coefficient of sliding friction is small, and whenever 
[ blocking ] is large. Although these physical properties need to decrease remarkably the trouble 
at the time of rolling up of a vacuum evaporationo metalization film which manufactured this as a 
raw material and it is necessary to roll a film capacitor from the configuration and to change 
reinforcement, said high rigidity polypropylene film has high Young's modulus, and since 
coefficient of friction is small, it can set up the reinforcement of component rolling up 
comparatively easily. Furthermore, this quantity rigidity polypropylene film has high heat 
deflection temperature, and since heating contraction is small, it can improve the maximum 
service temperature of the film capacitor which will become from now on by 105 degrees C. 
[0005] 

[Example] Next, the example of this invention is explained with reference to an accompanying 
drawing. Drawing 2 puts a capacitor element 10 in the plastics case 3, the capacitor product 30 
which was filled up with the epoxy resin 4 and completed is a sectional view a part, this example 
capacitor element 10 of drawing 1 is an exfoliation expansion **** perspective view a part, and 
they show [ drawing 3 and drawing 4 are the graphical representations of the life test data of a 
capacitor, and ] a temperature life property and an electrical-potential-difference life property, 
respectively. In addition, in the following examples, the "Chisso HCPP-film" (trade name: Chisso 
Corp. make) which is high rigidity polypropylene was used as a polypropylene film. 240kg (ASTM 
D 882) /of Young's modulus is [ mm ] 2, the property of this film has high degree of crystallinity, 
and the stereoregularity of the property is good, and it is excellent in rigidity, the melting point, 
heat-resistant deformans, a degree of hardness, creep resistance, and chemical resistance. 
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[0006] In drawing 1 , the 1 st vacuum evaporationo metalization film 1 consists of evaporation- 
alloying vacuum evaporationo heavy edge parts (thick edge section) 1 5 of the security device 
which consists of a vacuum evaporationo aluminum thin line part (fuse section) which protruded 
on left-hand side from the vacuum evaporationo aluminum 13 of the shape of a strip of paper 
which left the margin 12 to the right end edge and was vapor-deposited by the front face of a 
high rigidity polypropylene film at it, and the vacuum evaporationo aluminum 13 of the shape of - 
each strip of paper, and a left end edge. 

[0007] Moreover, the 2nd vacuum evaporationo metalization film 2 leaves margin 12' to a left end 
edge on the front face of the polypropylene film 1 1 of high rigidity, has the compound vacuum 
evaporationo metal 23 with which the laminating of aluminum and the zinc was carried out by 
using aluminum as a lower layer and making zinc into the upper layer, and is what made heavy 
edge section 23', and is in a right end edge. In this compound vacuum evaporationo metal layer 
23, the upper (vacuum evaporationo zinc layer) thickness was formed for the thickness of a 
lower layer (vacuum evaporationo aluminum layer) as 97% 3%. In addition, the polypropylene film 
with a thickness [ of 6 micrometers ] and a width of face of 50mm of high rigidity was used for 
the film which is the base of the 1st and 2nd vacuum evaporationo metalization film, and 
capacity was set to 20 micro F. And the polymerization of the high rigidity vacuum evaporationo 
metalization polypropylene film, the 1st vacuum evaporationo metalization film 1 and the 2nd 
vacuum evaporationo film 2, of two sheets was carried out, it was wound, it pulled out to the roll 
edge side, the zinc metallizing layers (Metallikon section) 1 6 and 26 were formed as an electrode, 
and lead wire 17 and 27 was attached further. 

[0008] As the capacitor element 10 manufactured as mentioned above was shown in drawing 2 , 
it inserted in the plastics case and was filled up with the epoxy resin 4 in between [ these ]. And 
the top cover of the plastics case 3 was equipped with the external drawer terminals 5 and 6 of 
lead wire 1 7 and 27, and the completion of manufacture of the capacitor product 30 was carried 
out. 

[0009] In drawing 1 , while the base of the polypropylene film of high rigidity is used for the 1 st 
and 2nd vacuum evaporationo metalization polypropylene films, the thickness of the heavy edge 
section 15 of the 1st vacuum evaporationo metalization film 1 is formed thickly and membrane 
resistance sets 1.5-3ohms /to 2 cm, the thickness resistance of the strip-of-paper-iike vacuum 
evaporationo metal of the remainder is made into 3-6 ohm/cm 2. Moreover, the compound 
vacuum evaporationo metal layer 23 of the aluminum of the 2nd metalization film 2 and zinc and 
23' make a membrane resistance value 7-20 ohm/cm 2, they form thickly the thickness of the 
heavy edge section 15 and 15', and membrane resistance forms them in 1.5-6 ohm/cm 2 
thickly. 
[0010] 

[Comparative Example(s)] The vacuum evaporationo metallized film capacitor by the 
conventional technique was manufactured for the comparison. The base of the usual 
polypropylene film is used for the 1st and 2nd vacuum evaporationo metalization polypropylene 
films, and it is with a security device as a vacuum-evaporationo metal of the 1st vacuum- 
evaporationo metal film. It is what formed with aluminum and formed vacuum evaporationo zinc 
(compound vacuum evaporationo metal) as a vacuum evaporationo metal of the 2nd vacuum 
evaporationo metalization film, and all the unexpected configurations that usually used the base 
manufactured the base of polypropylene as the same as that of said example. 
[0011] The temperature-proof performance test of the capacitor product and the capacitor 
product of the above-mentioned example of a comparison which were offered according to the 
above-mentioned this invention example was performed. The result is shown in drawingj? . In 
addition, test voltage of a test condition is 370VAC, and capacity reduction performed the 
criterion with the time amount which became 5% to initial value. In drawin g^ , the graph line of 
** mark is the thing of the example of a comparison, and - mark is the thing of this invention 
example. Seen from this drawing, the thing of this invention example receives maintaining the 
electrostatic capacity within a 100-hour or more criterion also under the conditions which raised 
impression temperature to 125 degrees C, and, as for the object of each example of a 
comparison, it turns out under this impression temperature that reduction in electrostatic 
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capacity falls within [ in several hours ] in addition to a criterion, moreover, as for the thing of 
the example of a comparison, electrostatic capacity becomes the bottom of a condition the 
outside of a criterion altogether among about 100 hours, using impression temperature as 1 10 
degrees C — receiving — the thing of this invention example — 10000- reduction in 
electrostatic capacity maintains less than a criterion even for tens of thousands hours or more, 
and it can check that the temperature-proof nature of the product of this invention is very high. 
[0012] Drawing 4 performed the withstand voltage performance test of the capacitor product 
and the capacitor product of the above-mentioned example of a comparison which were offered 
according to this invention example. The result is shown in drawing 4 . In addition, a test 
temperature is 100 degrees C and the test condition judged the criterion with the rate of change 
of the electrostatic capacity to initial value similarly to be the above. In drawing 4 , the graph- of 
** mark is the thing of the example of a comparison, and - mark is the thing of this invention 
example. It sees from this drawing and it turns out that the thing of the example of a comparison 
becomes except a criterion within several hours under this applied voltage to reduction in 
electrostatic capacity being less than a criterion to near 100 hour also under the conditions to 
which the thing of this invention example raised applied voltage to 500V. Moreover, to 
electrostatic capacity becoming the bottom of the condition which set applied voltage to. 400V 
the outside of a criterion altogether in hundreds of hours, as for the thing of the example of a 
comparison, the product of this invention does not have reduction in electrostatic capacity, a 
criterion is suited altogether for at least 10000 hours or more, and it can check that the 
endurance of the product of this invention is very high. 

[0013] Drawing 5 shows the comparison of an electrical property. The graph of ** is the thing of 
the example of a comparison, and - mark is the thing of this invention example. It sees from this 
drawing and the thing of this invention example is understood that a hot electrical property is 
good, a corona generated voltage is high and there is little variation. 
[0014] 

[Effect of the Invention] As above-mentioned, degree of crystallinity is high, the vacuum 
evaporationo metallized film capacitor of this invention which comes to have the high rigidity 
vacuum evaporationo metalization film which vapor-deposited the metal on the good high rigidity 
polypropylene film of stereoregularity is conventionally compared with elegance, and thermal 
resistance, endurance, and a withstand voltage property are very excellent. A vacuum 
evaporationo-under polymerization metalization film for two sheets of the 1st vacuum 
evaporationo metalization film and the 2nd vacuum evaporationo metalization film which used the 
polypropylene film base of high rigidity of this invention especially Winding, In the vacuum 
evaporationo metallized film capacitor which pulls out to the end face and comes to prepare an 
electrode metallizing layer the vacuum evaporationo metal film capacitor which comes to 
constitute the vacuum evaporationo metal layer (the 1st electrode) of the 1st vacuum 
evaporationo metalization film from a compound metal layer of lower layer zinc and the upper 
vacuum evaporationo aluminum — thermal resistance, endurance, and a withstand voltage 
property — excelling . Especially, as the base, using the polypropylene film of high rigidity, the 
compound vacuum evaporationo metalization film of zinc and aluminum is excellent in thermal 
resistance as compared with what used the conventional polypropylene film, and an electrical 
property and physicochemical stability are also excellent. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 



file://C :\Documents%20and%20Settings\Anna\My %20DocumentsUPOEnVIP- A-H05-2 1779... 2004/1 2/ 1 0 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] An example capacitor element is an exfoliation expansion **** perspective view a 
part. 

[Drawing 2] The capacitor product which inserted the capacitor element in the plastics case, 
was filled up with the epoxy resin, and was completed is a sectional view a part. 
[Drawing 3] The graphical representation of the life test data of this invention example capacitor 
and the example capacitor of a comparison 

[Drawing 4] The graphical representation of the heat test-proof data of this invention example 
capacitor and the example capacitor of a comparison 

[Drawing 5] The graphical representation of the characteristic test data of this invention 
example capacitor and the example capacitor of a comparison 
[Description of Notations] 

1: The 1st vacuum evaporation© metalization film. 
2: The 2nd vacuum evaporationo metalization film 
3: Plastics case 
4: Epoxy resin 

5 6: External drawer terminal 
10: Capacitor element 

11 11: Polypropylene film 

12 12': Margin 

13: Strip-of-paperHike vacuum evaporationo aluminum 
14: Vacuum evaporationo aluminum thin line section 

15: Vacuum evaporationo aluminum heavy edge section (thick edge section) 

16 26: Zinc metallizing layer (Metaliikon section) 

1 7 27: Lead wire 

23: The compound vacuum evaporationo metal layer of aluminum and zinc 
23': Heavy edge section 
30: Capacitor product 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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[ nasi 3 ] mi fimatf /xfctm 2 m^one? 1 * 

fcti OfflJ»SP4{ft©««ffl5# <fc 0 » < MOt ft & c i £ 20 

innasAr ) m 1 <omm£m<t7 a jw,xb*2©jk 

Sh&mb? -f A#, ^&£BJB£*ffi5 1 * ffl bffl'JiSSP 
aW«»«:att-rsilMK»*»LT, a»<DJfi»tt«:# 
SO L X ft & fc^t $> 5 C <t 

t ? hn^m 2 xtt 3 zm<mmit&jM7 a & a a > 

fiiltl. 5-3Q/cm 2 ^CO^inM^ 30 

frOm&DK tmmtOr 3-6Q/cm 2 T?&&C<b 
«rflf« i T *»3JOS 3 Xtt 4 K»©W;*£»Mb:7 Jl> A 

[»*S6] m2SS?ltfflUWJfflSi5©/l**5, ffiJa 
fitUtl. 5-6 Q/cm 2 fli2<£>m2^S3P 
&<Dm&& % imm£bX1^20Q/cm 2 X$>Z>C 
<h*«»i-r5»*3a3ft^0 5(D^rn*i«:iBtt<DaK 
*£JBfb:7 -OUAz^r^if. 

[«*jh7 ] -?v**v #7 j )\>&±mo&^w®m 
«3(p6ftsftii«ffisii«:W-rs«3iKffi^«as«{fc7 >r 

;l/A<b. ^^^^^^7-YJUA©±ffi©fi#**as»tc 

fft» W©fi*3K4H bdflW^S ft £fg 2 1i© <t £ WT 2> 
mi. m2«ffi&«3R»t7^;l/Ai©2tk«:*^Ut: 

«eiu *©*iimi. m2«s©38ffi«:si#Hji,fsffi 

■5 A . »,»ffi|SX»ffiiS <b 7 ^ 5 ~ A ft if Otg^.S 50 
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77^ ? ^7 -r JbA^iS^ 1 l3iS©S5R»tt^ »J 7*o 

[»«3B8 ) 1 ftl>U 7 ©tim^tc8BK©». 

If^-fb^ -T^Ar3>7 :r >1f^, ^^^y^^-^*C 

^cD^fiifii^ffiorft^c t*««tr&3i)ai* 

[»5jc?l 9 ] »3jflf 1 ftt^ U 7 <Di,*-rtl&lCt2W,<DM 
S^^b^-rJUAn>f r >1f^ 4 
(D^-^tc^AU. ±fB3>r>-y-*»i^-^(D^CC 

«<t-raaai*aHb7 ^^A3>-^>*. 

<fc 0 ft £ C i <!: T &f»*31 9 IBtg^^S^JS^ b^ 

[^(Di^jiftSttW] 
[0 00 1 ] 

14, a^ttoflin/c^s^is^b^^^Anv^^^tcH 

[0 0 0 2] 

^c^Sf^ilib^ h % l <D8E**K^b 

7 H ;U A <b m 2 CD^S^H^b^ ^ A <b CD 2 ft^rfi^ b 

ziyT^vvm&icte^xte, m$WL*)UicmM&mit 

-T;l/Atc+X^o< cift<h*<Drafl^*s*S. tn6£> 
WH^tt ^ Tti t> ^ > -r> If ©a»«r ®T 3 ti" ^> 4> <0 X 

JSSPWft3D^3ift«©llBatcfcftS. C©^9©JlE3i 
[0 0 0 3 ] 
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[0004] *%Lmm?t. ^oy^^h^Mj&^tiic 
^(D-c& o , wsa&m&ifi i 2 o - 1 4 o -c 

<D#vy-vzu>mm^m&2ti, t>^2 2o 

-2 6 0 k g/mni 2 r&£, *S^fbS^ffi< . iLfcM 

m£*r£^tf£JHb7 -Y^An>f r >ifr^>^o ±ia<o 

>7 -f Jl/Att, WBMB5 8 - 1 049 0 

7-5f£38, ^gg¥2-20 66 05-^££R#ffi) 

^$#rt#6n^^^^i 2 0-1 4 0-CCD^'J 

». +>^*#2 2 0-2 6 0 k gr/mrn 2 
0, t£&itBWTti< (7 0%SK) , S£#fflfWtt©JH> 
(9 0%lg) 4><ZrC&& 0 L//dSt, C<Z>#U:/P 
fU>7^;UA«, gf*(D# , ;^ , ab"u>7 ^AtcJt 
or, Mtt. Ifaft. WWBStt. W^V-m 

[0004] 

urn) ^w^wtt^^'Dt'i/v^^i/A 

imfltt0/hSlr>fc«b. 9© 
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[0 00 5] 

1 0£:7*7X^^-X3K:1f U x#*MSJii4£ 
10 0, H3, S4«n>f r >lfcD^iie^f r -^CD^^^ 

^bAiut, Sfiffltt^u^a fu>r*S r^^yH 

JBOfc. &7 ^ACDlt&fct, ^y^m (ASTM D 
8 82) ^240 kg/mra 2 ttAttfttfiX . 

[0006] h i «c*ji>r , » i oymm&mity 

[0 0 0 7 ] */c. »2©^»&«^b7-fJUA2B, W 
Wftt<0-#V7Wl'y7 << ^A 1 lCD^ffiCC, 2E4KtSB 

^ x ^ a *th i L^s^±Ji t o x mm $ n/ctt^jR 

30 3»^J12 3 4^0. B.ofi«*BS«:^tf-x^^»2 
3' ZB&OlLizWmh. Ka^4KfeJK«2 3«:*5 
TH (IfTJl/^^Al) <Dil$^3%, ± 
if (^ffilS®) Oil^^9 7%±L~C&misfc. fx 
*$, »l&^»23R#^K^fc7-YJl/A©^--^T*i7 
^;UA^c^, I^6//m, $15 0 mmCDBJWJ'ttO^ U ^" 

or. ai©^«^«^>fjuAi <t»2<D^»:?-nu 

A 2 CD 2 tkOlKMtt9K«^fll^bzi< 'J7-Ot»7^JUA 
40 Sfia^lR^S^M * y 3 >95) 16,26 *SRtt h 

s etc 1 ;- mi 7, 2 7W3^^n/c B 

[0 0 0 8] W±CDJ:^CCOT^$n/c3>7 r >^ 
0^rI3 2^:*-rc:<!:< , 7*7^f ^^r-X^A 
*n6IH*cxrf<+2^ttllt4*3fiE*«^c. ^U"C, 7 
vZ7-yt>>r-Z3<D±M(tCy~- h'U 1 7, 2 7 
5l*ffll/«B-?-5. 6^^SrL,Tr3>7 r >1fiio D D3 0£M 

[0 009]|l^t, mi^O # ^2C0^^Jl'fb 
# V 7 D t' U > 7 ;l/ A tC ttiSPBtt<D U 7 P t'U>7 
50 -OUA(D-*-**«filU 01 <D38M&Kft7 <1>^ 1 



i. 5-3Q/cm 2 asM>s#«a»^ 

12 3, 2 3' (JlItSi^7-2 0Q/cm 2 ib^ 

#1. 5-6Q/cm 2 ( f cm<Bf&'T^c 
[00 10] 

liLT, «5RttH««* tf#7>b5-*A«ft«U 
tt. HRSE** 3 7 0VACt*^ ¥ IJytS*? « . 

^Ttt 1 0 0B*iB^*J£S««rt©iM^s4« 

EPM&g*l 1 6*CiUrftfrT 
ccfei»T« % Jt«W®fc©tti 0 0 nmm£.<of$-c±x 30 
»*§*#¥iJ5£Xi«* <t & r t, * 5 ©k:** ox . 
wssss«i©fc©«i 000 o-»^B#rati±-cfc»«s 

[0 0 12] g| 4 W$^SttW«C J: n/c3 > 

r >^sf D °D i±t Etmmo ^ > r >^d d d t comms.®. 

B4tc^t, AEDO^^^ttibRWOfcCDr* 40 
£fc, EnSD«E*4 0 0ViL/c^feftT«:*jl»-C«, tb 

«w© 4> © t«»"g^m x±x » ± ft 

^CDCC^fLT, #»W©«p h p«1 0 000BSHI 
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[0013)05 tt«^tt©it«* j^T. ACD V=y V 

\t&$m<Ois<OX2b o . mw^^mmMW<oi><ox$> 

[0014] 

[^ajtojam] ±i2<D<h*>o, jtsnrfbfl&tfSK. tL&m 

«UfcWMtt»E«£R{b:7 jl/A«r««.-C«c**l6W© 
^*^ji{b^^^An>r : >lf«, ^5fep D D«:j:bl/ffi^ 

^^fflu/c^ i oK2»&jwb7 -y ;ua <tiff 2 omm&m 
ip^jinb^ -r^Ar3>7 ?r >^c*5i^T, ^i^«^n 

{b? ^ACD^ft^lIJI (*1««> *T»OffiiSi± 
HCD^« T 5 X $ A t (Dffi^feJBJB Xffif& IT ft 4 

Oa^*^J«{b7-YJUA», «©^U7-Db*b>7 

^jUAiafflLz/cfcoitbijioriHiatt***^ 
tt, «fflMb«9ScStt*>«ti"C^**- 

[an mtm^^T^m+co—mmmmmmm 

Mo 

[02] 3>f J >*JR-T-*^^^9 ^^r-^tcKA 
U x^^^i^^ur^U/cr2>^>1t-|Sp D pCD 

[03] *^^JS^j3>f r >1^^J:bf^j3>f r >^ 

[114] *«^SIte«=i>f r >1fSVJ:b«W=J>7 ff >^ 

[El 5] *^»fe«n>f f >1f^CKi:b$5^^>"r>^ 

[W#©i»M] 

1 : #l©JS»&W{b?-f JUA 

2 : *2©3Baifi«{b7-f^A 

3 : V'^^v ^^-X 

4 : srt*iAmt 

5, 6 i^BPSIfifWLtt^ 

1 o : ayf^VmJ- 

IK 11: ^'J^'DfUy^ ^;l/A 

12, 12' : v->>> 

13 :Sf«Oli7^5^'i'A 

14 : aR*7;l/5^«5Atffl»» 

1 5 :».#7^5x»5A^tr-x^^aU (W/»«B»W) 
16. 26: ffiiS^H^S * U 
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17, 27: 'J- FIB *23' :^t-x^S>» 

2 3 : T;U^3Ai^8<L<D«^S£HH * 30 : *>7>*m& 
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